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Data collection 

Rigaku Mercury CCD 

diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

= 0.980, T max = 0.985 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.104 

S = 1.17 

1479 reflections 

231 parameters 



127 '44 measured reflections 
1479 independent reflections 
1298 reflections with I > 2a(l) 
Ri„, = 0.075 



1 restraint 

H-atom parameters constrained 
Ap»ax = 0.14 e A~ 3 
AAmn = -0-16 e A~ 3 



In the title compound, C 2 oH 14 N 4 , the dihedral angles between 
the central benzene ring and the pendant benzimidazole ring 
systems are 46.60 (15) and 47.89 (16)°. The dihedral angle 
between the benzimidazole ring systems is 85.62 (12)° and the 
N atoms lie to the same side of the molecule. In the crystal, 
molecules are linked by C— H- ■ -N interactions and weak 
aromatic ti-tt stacking [shortest centroid-centroid separation 
= 3.770 (2) A] is observed. 

Related literature 

For background to benzimidazole derivatives as ligands in 
crystal engineering, see: Li et al. (2009); Vijayan et al. (2006). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- -a 


D-H 


H- ■ A 


D-A 


D-H- - A 


C1-H1-N4' 


0.93 


2.50 


3.359 (5) 


153 


C6-H6- ■ N4" 


0.93 


2.56 


3.447 (5) 


159 


Symmetry codes: (i) x 




-x + 2,-y + \,z- 


i 

2" 





Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 




Experimental 

Crystal data 

C 2 oH 14 N4 M r = 310.35 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6340). 
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l,4-Bis(l//-benzimidazol-l-yl)benzene 

G.-F. Sun, J.-P. Hu, D.-Y. Tang and Y.-Q. Zhang 

Comment 

In recent years, benzimidazole has been well used in crystal engineering, because they exhibit a strong networking ability 
(Vijayan et ah, 2006). To our knowledge, the research on benzimidazole ligands bearing rigid spacers is still less developed 
(Li et al., 2009), and the title compound was well designed for building polymer architecture. We report here the structure 
and conformation of a rigid benzimidazole derivative, and further explore the ligand coordination. As shown in Fig. 1, the 
title compound is frans-conformation and tends to ?rara , -coordination. The molecule has no inversion centre because two 
benzimidazole rings are not coplanar. 

Experimental 

The ligand l,4-di(l//-benzimidazol-l-yl)benzene was prepared by a modified method (Li et al, 2009). A mixture of 1,4- 
dibromophenyl (3.72 g, 12.0 mmol), benzimidazole (4.25 g, 36.0 mmol), Cul (0.38 g, 2.0 mmol), 1,10-phenanthroline (0.72 
g, 4.0 mmol), andCs2CC>3 (2.48 g, 18.0 mmol) was suspended in DMF (50 ml) andrefluxed for 48 h to afford (I) as off-white 
powder, yield: 25% (based on 1,4-dibromophenyl), Mp: 291°C. Colourless blocks of (I) were obtained by recrystallizing 
from a mixed solvent of methanol and water (1:1). 

Refinement 

C-bound H atoms were positioned geometrically and refined in the riding-model approximation, with C — H = 0.93A and 
(7i S0 (H) = 1.2C/ eq . Anomalous dispersion was negligible and Friedel pairs were merged before refinement. 
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Fig. 1. The molecular structure of (I). Displacement ellipsoids are drawn at the 30% probabil- 
ity level and H atoms are shown as small spheres of arbitrary radius. 



Fig. 2. The crystal packing for (I). 
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1 ,4-Bis(1 H-benzimidazol-1 -yl)benzene 

Crystal data 

C20H14N4 
M r = 310.35 
Orthorhombic, Pna2\ 
Hall symbol: P 2c -2n 
a = 9.5458 (19) A 
b = 20.499 (4) A 
c= 7.9283 (16) A 

F= 1551.4 (5) A 3 
Z=4 

F(000) = 648 

Data collection 

Rigaku Mercury CCD 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 9 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
{CrystalClear; Rigaku/MSC, 2005) 
r min = 0.980, T max = 0.985 
12744 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.051 
wR(F 2 ) = 0.104 

S= 1.17 

1479 reflections 
23 1 parameters 
1 restraint 
0 constraints 



D x = 1.329 Mgm J 

Melting point: 564 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 13068 reflections 

6 = 3.3-27.6° 

H = 0.08 mm 1 
7=293 K 
Block, colorless 
0.25 x 0.22 x 0.18 mm 



1479 independent reflections 

1298 reflections with / > 2a(I) 
R mt = 0.075 

Qmax = 25.0°, 0 m i n = 3.5° 

A = — 11— »-ll 
/fc = -24^24 
Z = -9^9 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[aVo 2 ) + (0.0488P) 2 + 0.1271P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.14eA~ 3 

Ap mi „ = -0.16eA _3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Co — C13 — Clz 


1 1 Cl A /"?\ 

119.4 (3) 


p 0 pii iii"i 
Co — C 1 3 — H 1 3 


1 in i 
12U.3 


pn pii iii"i 
C 1 Z — C 1 3 — H 1 3 


1 in i 
12U.3 


XT /I p 1 /I XTO 

JN4 — C14 — JN3 


//i\ 

1 14.0 (4) 


~\JA Z" 1 1 A TT 1 /I 

JN4 — C14 — HI 4 


1 11 H 

ill. 1 


XT1 p 1 /I TT 1 /J 

JN3 — C14 — HI 4 


1 11 H 

ill. 1 


p 1 p p 1 c M"1 

Clo — Cl j — JN3 


1 1 1 0 n\ 
132.5 (i) 


pip p 1 c pin 
C 1 0 — C 1 J — CZU 


111 1 {A \ 

1 11.1 (4) 


mi pic pin 
JN 3 — C 1 J — CZU 


1 n/i n n\ 
lU4.y (i) 


p 1 -7 pip pic 

C 1 / — C 1 0 — C 1 J 


1111 1 A\ 

11 /.2 (4) 


p 1 -7 pip 1 1 1 p 
C 1 / — C 1 0 — H 1 0 


111 /I 
121 .4 


PIC PIP 1 1 1 p 

C 1 J — C 1 0 — H 1 0 


111 A 

ill A 


pip p 1 -7 pio 
Clo — Cl / — Clo 


111 c /c\ 

121.5 (p) 


pip pn 11 1 h 
Clo — Cl / — HI / 


1 1 n 1 

ny.2 


pio P1*7 1 1 1 "7 

Clo — Cl / — HI / 


1 1 n i 
lly.3 


pin pio P1*7 

C19 — Clo — C17 


111 1 fA\ 

121.2 (4) 


Pin pio ui 0 

c 1 y — c 1 0 — h 1 0 


1 1 n a 

ny.4 


p 1 -7 pio 1110 

C 1 / — C 1 0 — H 1 0 


1 1 n a 

ny.4 


C 1 8 C 1 Q CIO 

V 1 0 Vl7 V Z.VJ 


1 17 7 (d\ 

11/./ (H) 


C18 — C19 — H19 


121.2 


C20 — C19 — H19 


121.1 


C19 — C20 — N4 


129.2 (3) 


C19 — C20 — C15 


120.2 (4) 


N4 — C20 — C15 


110.6 (3) 


(_14 — N3 — Cll — Clz 


46.4 (5) 


C15— N3— Cll— C12 


-133.0 (4) 


C14— N3— Cll— C10 


-132.3 (4) 


C15— N3— Cll— C10 


48.3 (5) 


C10— Cll— C12— C13 


1.1 (6) 


N3— Cll— C12— C13 


-177.6(4) 
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p~7 Pi pi r~*A 
C / — C2 — C3 — C4 


1.5 (5) 


pn pq pn 

cy — Co — C 1 j — C 1 2 


A Ci 

U.y (o) 


pi pi p/i pc 
C2 — C3 — C4 — CD 


U.Z (o) 


\n po pii pii 
JN2 — Co — CI i — C12 


1 *7A A (1 \ 

1 /y.y (3) 


pi p/i pc p/: 
C3 — C4 — C5 — Co 


1 A (C\ 

-1.4 (6) 


Cll — C12 — C1J — Co 


-1.8 (6) 


f^A r^c r^t* c^~i 
C4 — CD — Co — C / 


U.O (0 ) 


f~")n M/i r^i/i mi 
C2U — JN 4 — C 1 4 JN j 


A £ (A\ 

U.o (4) 


pi \n p~7 p/: 
C 1 — JN 2 — C / — Co 


— 1 / /.3 (4) 


Ml PU M/1 

C15 — JN3 — C14 JN4 


Ci C SA\ 

-0.5 (4) 


pq \n p~7 P£ 
Co — JN2 — C / — Co 


C /I /"7\ 

5.4 (7) 


n i mi a M/i 
Cll — JN3 — C14 — JN4 


1 *7fl Ci f1\ 

—i /y.y (3 j 


pi \n p~7 pi 
C 1 — JN 2 — C / — C2 


0.2 (4) 


pn mi pk p 1 /: 
C14 — JN3 — C15 — Clo 


1 *70 a SA\ 

— 1 /o.U (4) 


r^o \n c^~i r^i 
Co — JN2 — C / — C2 


1 T7 1 

-177.1 (3) 


t - 1 1 mi 1 c 1 c 
Cll — JN 5 — C15 — Clo 


1 A {£\ 

1 .4 (6) 


pc p/: p~7 \n 
C5 — Co — C / — JN2 


1 TO 1 {A \ 
1 /0.1 (4) 


pn mi pi c pin 
C14 — JN3 — C15 — C2U 


0.1 (4) 


pc p/; p~7 pi 
CD — Co — C / — C2 


1.0 (6) 


pi i mi pic pin 
Cll — JN i — C 1 5 — C2U 


i /y.o (3) 


pi pi p~7 \n 
CJ — C2 — C / — IN 2 


1 on a 
loU.U {$) 


mi pi c pu pn 
JN i — C 1 5 — C 1 0 — C 1 / 


1 T7 (A \ 
1 / / .O (4) 


\r1 PI r"7 Ml 

JN 1 — C2 — C / — JN2 


-0.3 (4) 


pin pic pit pn 
C2U — C 1 5 — C 1 0 — C 1 / 


-U.3 (0) 


pi pi p~7 p/; 
C3 — C2 — C / — Co 


— z.z (o) 


pic pit pn pio 
C 1 5 — C 1 0 — C 1 / — C 1 o 


0.6 (7) 


\ri pi p~7 p/; 
JN 1 — C2 — C / — Co 


1 / / .0 (4) 


pi£ pn pio p 1 n 

cio — ci / — cio — ciy 


1 A (H\ 

-1.0 (7) 


pi \n pq P11 
CI — JN2 — Co — CI J 


m a ( a\ 

-i3i. y (4) 


pn pio pin pin 
C 1 / — C 1 0 — C 1 y — C2U 


1.0 (6) 


t~*H \n pq rn 
C / — JN 2 — Co — C 1 j 


A A O /C\ 

44.5 (3) 


pio pin pin M/i 
C 1 0 — C 1 y — C2U — JN 4 


— 1 /o.O (4) 


pi \n po pn 

ci — JN2 — Co — cy 


47.1 (5) 


pio pin pin pic 
C 1 0 — C 1 y — C2U — C 1 5 


-U.o p) 


p"7 Ml po pn 

C7 — JN2 — Co — C9 


-136.2 (4) 


p 1 a M/i pin pm 

C 1 4 — JN 4 — C20 — C 1 9 


177.6 (4) 


CI 3 — C8 — C9 — CIO 


0.7 (6) 


C14— N4— C20— C15 


-0.5 (4) 


N2— C8— C9— CIO 


-178.3 (3) 


C16— C15— C20— C19 


0.3 (5) 


C8— C9— CIO— Cll 


-1.4 (6) 


N3— C15— C20— C19 


-178.1 (3) 


C9— CIO— Cll— C12 


0.5 (5) 


C16— C15— C20— N4 


178.6 (4) 


C9— CIO— Cll— N3 


179.2 (3) 


N3— C15— C20— N4 


0.3 (4) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

CI— H1-N4' 0.93 2.50 3.359 (5) 153 

C6— H6-N4" 0.93 2.56 3.447 (5) 159 

Symmetry codes: (i) x-\,y, z; (ii) -x+2, -y+l, z-1/2. 
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Fig. 2 
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